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ïÄ
3YM��¸¥æÅ�7ád¿
�1ÆÉ~ß��ò�ÇDaA5. æ^î���¥þ�{O�

d¿
��ßLÇÌ. ïá
 Fabry-Perot �)Û�., U
°(ýó�¥þ�{�O�(J. ÄuT�.�Ñ�
��^�, JÑ¿)º
�ß�¸°( ua|É~ ��, ß�¸U���kb�G�, �Ñ
�Od¿
�
��TG���{. �O���ßLÇÌ¸��p° δλ �� 0.01 nm, éA�M�ò�ÇÿþØ(½Ý δns �
� 2×10−6 RIU. XÚ/�Ñ

�±Ï!d¿°Ý!\���ëêé�O���Da(¯Ý, δλ, δns, ¸�ßLÇ
��K�.

'�c: ò�ÇDaì, æÅ�7ád¿
�, Fabry-Perot �., 1ÆÉ~ß�
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1 Ú ó

ÄuL¡�lfN (surface plasmon polariton,
SPP) ���n�ò�ÇDaìäk(¯Ýp!�
IP!�¢�&ÿ�âÑ`:, 2�A^u)·
�Æ!�Ômu!�Æ�äÚ�¸À/iÿ�+
� [1−3]. ~�� SPP ��-u�ªkü«, �«´
|^cº�S�� (attenuated total reflection, ATR)
ÍÜ [4], ÏL�S��¢y\�Å¥Ú SPP Å¥�
��±-u SPP, daDaì`:´(¯Ýp, �´
Ó^�m�, I��þ��¬, J±¢ypÏþÚ
Äu��¡�uÿ, 'X DNA �¡Ú�x��¡
�uÿ [5,6]. ,	�« SPP -y�ª´æ^�B�
ºÝæÅ�7á(�
�, ÏL
��´¥¢y\
�Å¥Ú SPP Å¥���, ÚDÚ ATR �ª�',
Ø=?�ÚJp
(¯Ý, �´u8¤, Ñ¤�
¬êþ�, É��5�õ�À [7−9].

éuò�ÇDa5U�£ã, �±æ^Da(
¯Ý S, ò�ÇÿþØ(½Ý δns �ëê. �Daì
ÑÑþ�ßLÇÌ, K(¯Ý½Â� S = ∆λ/∆ns

(þj� nm/RIU), Ù¥ ∆ns �(�¤?M��¸
�ò�Ç ns �UCþ, ∆λ ��A�ß�Ì T0 (λ)
¸�Å� λmax �UCþ. 3n��¹e, �Ñ1Ì
D(�b�1Ì¤U©Ev
��Å�Cz, @o
Da5U�±d(¯Ý��£ã. �3¢S¥o´
�31ÌD(, ¿�1Ì¤�U©Ek���Å�
Cz (�� δλD), ù¦�é¸�Å� λmax �ÿþ
�3��Ø(½Ý [10] δλmax = max{δλD, δλ}, Ù
¥ δλ �ßLÇÌß�¸��p°. dd�±½Â
ò�ÇÿþØ(½Ý δns = δλmax/S. Ï~A^u
ò�ÇDa�1Ì¤©EÇ�� pm þ? [10], Ïd
�©�?Ø¥� δλD < δλ, u´ δλmax = δλ, é
A δns = δλ/S. �k©z½Â 1/δns = S/δλ �`
� [11,12]. dd��, �
Jpò�Çÿþ�O(
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Ý (=~� δns), ��¡�±ÏLJp(¯Ý S, ,
��¡��±ÏL~�ß�¸�p° δλ.

éuæÅ�7á(�
�, ®k�ïÄ(J
L², æÅ�7ád¿
��Da5U`uæÅ
�7á�
�½�â
� [13,14], �,�öDa
(¯Ý��, �´cö�ß�¸�p°�u�ö.
éuæÅ�7ád¿
�, Äu SPP ��-u¬
Úå1ÆÉ~ß� (extraordinary optical transimis-
sion), ÙßLÇÌ¬ÑyeZß�¸, ®kïÄL
² [15−17], ù
ß�¸¥��Ca|É~ (Rayleigh
anomaly)[18]  � (λR) �ß�¸�kb (= δλ �
�), ,®k�©z�´*	�dy�, ¿vk�
Ñ½þ�)º, �vk�ÑXÛ�O(�ëê, ¦
� λR NC�ß�¸���kb�G�, ±¢yD
a5U��`z.

ÄuþãïÄyG, éuæÅ�7ád¿

�ò�ÇDa, �©ÏLïá Fabry-Perot �., �
Ñ¿)º
�ß�¸°(/ ua|É~ ��,
= λmax = λR, Tß�¸���kb�G� (= δλ

��). T�.U
°(Eyî�¦)ð�d�
�§|��¥þ�{ [19] �(J, Ïd�^uD
a5UÔnÅn�½þ©Û. Äu Fabry-Perot �
.�Ñ���^�, JÑ
�Od¿
��Ý¢
y λmax = λR ��{. �O���ß�¸�p
° δλ �� 0.01 nm, éA�M�ò�ÇÿþØ(½
Ý�� 2×10−6 RIU. XÚ/�Ñ

�±Ï!d
¿°Ý!\���ëêé�O���Da(¯Ý,
δλ, δns, ¸�ßLÇ��K�.

2 �¥þ�{9 Fabry-Perot �.

ã 1 ´�©ïÄ�7ád¿
�«¿ã. ��
I�: ud¿m�¥%, �XÚ÷ y ��ØC;
�d¿��Ý� h, °Ý� w, 
�±Ï� Λ, 7á
ò�Ç� nm (O�¥�7áá��7, ØÓÅ�é
A�7�ò�Ç�g©z [20]); �d¿S!	«
��0��YM�, ò�Ç� ns (3 1.332 NCC
z); \�|� TM  ��þ!²¡Å (^|��²
1u y ¶), �\��� θ.

|^î�¦)ð�d��§|��¥þ�
{�±��7ád¿
��ßLÇÌ. �©æ^
î�ÍÜÅ©Û�{ (rigorous coupled wave anal-
ysis, RCWA)[19], T�{´�«uÐ��¤Ù�
>^|î�O��{, ÄuÅ��ªVg¦)ª

� Maxwell �§|, Ù¥>^|÷±Ïî� (x, y

�) Ðm� Fourier ?ê, ÷DÂ�� (z �) ^Å�
�ªL�, æ^Ñ�Ý
�{ [21] ��>^|>.
^�, ¦)��>^|��m©Ù. T�{8c2
�A^u1»�±Ï(��>^|©Û.

�
©Ûd¿
�Da�ÔnÅn±��(
��O, �©ïá
�� Fabry-Perot �., da�
.®²^uõ«Ôn¯K�©Û, Xü�æÅ�7
ád¿L¡�lfN-u�Ç [22]!æÅ�7áø

�>^|Or� [23]. éu�©�Ä�æÅ�7
ád¿
�, �âÅ�nØ [24], �d¿°Ýv
�
� (w < 0.5λ/ns), d¿
�¥�k TEM00 �ª´
DÑ�ª, ¡�Ä�, Ù¦p��ªÑ´P~�ª,
u´�.¥��3Ä��ÑÙ¦p��ª. X
ã 1(a) ¤«, � a, b ©O�d¿
�¥e1!þ1
Ä����Xê. Kd¿
�¥�>^|©Ù�±
L«�

ψ(x, z) = aψ−
0 (x) exp(−ik0neffz)

+bψ+
0 (x) exp[ik0neff(h + z)], (1)

Ù¥ k0 = 2π/λ, neff �Ä����ò�Ç, Ùê�
�d RCWA O���; ψ = [Hy, Ex, Ez] �L>|
9^|©þ, ψ+

0 (x) Ú ψ−
0 (x) ©OL«d¿
�S

÷ z ¶�!K�DÂ� TEM00 Ä�|©Ù; du
Ä�´DÂ�ª, Ïd neff �JÜ (�LÄ��P
~) �é��ê� (�ã 3(c)). t0 �"?ß�²¡
Å�Xê, K a, b, t0 ÷ve��ªÍÜ�§:

a = t + r exp(ik0neffh)b, (2a)

b = r exp(ik0neffh)a, (2b)

t0 = t′ exp(ik0neffh)a, (2c)

Ù¥ t �\�²¡Å-yÄ��ß�Xê (ã 1(b)),
t′ �Ä�-yß�"?²¡Å�ß�Xê (ã 1(c)),
r �Ä�3d¿
�à¡���Xê (ã 1(c)). �
²¡Å!Ä��8�z÷vø¥%? (x = 0) ^|
� 1. Ñ�Xê t, t′, r �æ^Ñ�Ý
�{ [21,25] O
���. ¦)�§| (2a), (2b) �� a, b �L�ª�

a =
t

1 − r2 exp(2ik0neffh)
, (3a)

b =
rt exp(ik0neffh)

1 − r2 exp(2ik0neffh)
, (3b)

ò (3) ª�\ (2c), ��

t0 =
tt′ exp(ik0neffh)

1 − r2 exp(i2k0neffh)
, (4)

(4) ª��© Fabry-Perot �.�Ñ�Ì��§, u
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´"?²¡Åß�Ç T0 = |t0|2.

ã 1 (a) 7ád¿
�(�¥�¦)�ß�"?²¡ÅX
ê t0, Ä�Xê a, b �½Â; (b), (c) Fabry-Perot �.¥Ñ�X
ê t, t′, r �½Â

3 Daì��O�{

ã 2 �Ñ
 RCWA �¥þ�{Ú Fabry-Perot
� . O � � � � 7 á d ¿ 
 � � " ? ß � Ì
T0 (λ), �²¡Å�\� (\�� θ = 0), �
�
±Ï Λ = 0.6 µm, d¿°Ý w = 0.05 µm, d¿�
Ý h = 0.137 µm, M��¸ò�Ç ns = 1.332. �
� Fabry-Perot �.U
°(Ey RCWA �¥þ�
{�(J, Ïd�^u(�Da5U�½þz�O.
©Û (4) ª��, T0 = |t0|2 �����¦©1��
��, =÷veã Fabry-Perot ��^�:

2k0Re(neff)h + 2arg(r) = 2mπ, (5)

Ù¥ Re L«¢Ü, arg L«Ì�, m ��ê. �
ã 2(a) ¥�ü�ß�¸ �©O� λ1, λ2, ^ Φ L
« (5) ª�Ò�>Ü©, K λ1, λ2 éA� Φ �©O
� −2π Ú −4π, Xã 2(b) ¤«. ã 2(a) w« λ1 ¤
3ß�¸' λ2 kb, �
)ºTy�, ã 3 �Ñ

�.�§ (4) ¥�ëê r, t, t′, neff �Å�Cz
��. ã 3(a) w« arg (r) ��3 λ = nsΛ (a|
É~)  �u)âC. du�  Φ ¥�¹k arg (r),
¿�5¿� Re (neff ) ´ λ ��C¼ê (ã 3(d)), Ï
d arg (r) �âC¦��  Φ 3a|É~ �u)
âC (ã 2(b)), u´ (4) ª©1�ê�3 λ = nsΛ

 �¬u)âC, Ó�5¿� |r|, |t| Ú |t′| ��
3 λ = nsΛ  �Ñ���ê� (ã 3(b)), u´�ª
��ß�Ç T0 ��3a|É~ �u)âC, �
) λ1  �kb�ß�¸.

d	, ã 3(b) w« |t| Ú |t′| 3Å���u nsΛ

 �ê��C" (��ã 2(a) ¥ßLÇ T0 3ù
� ��~�C 0), ù´dL¡�lfN-uÚ
å� [16], T ��Å�÷v λ = Re(kSP/k0)Λ, Ù
¥ kSP = k0[n2

sn
2
m/(n2

s + n2
m)]1/2 ´L¡�lfN

DÂ~ê. ã 3(b) �w« |t| ��3,
Å��
u 1, q�Ø÷vUþÅð, ù´du�©½Â� t

éA²¡Å!Ä�Uì|8�z (� (2) ª) �, B
uO�, XJ²¡Å!Ä�UìU6Ïþ8�z,
KéA� |t| < 1.

ã 2 (a) Fabry-Perot �.Ú RCWA �¥þO����d¿

��"?ß�Ì T0 (λ); (b) (5) ª�à�  Φ �Å� λ Cz�
�

XJ�Oß�¸¤3Å� λmax �ýk�½�
ê�, K|^ (5) ª�±(½�A�d¿�Ý�

hres =
2mπ − 2 arg(r)

2k0Re(neff)
. (6)

e¡äN`²ù�:. ã 4(a) �Ñ
 hres �Å�
Cz�� (À�
eZ�ê m �ê�), Ù¥�

�±Ï Λ = 0.6 µm, d¿°Ý w = 0.05 µm,
M�ò�Ç ns = 1.332. e�½ß�¸¤3Å
� λmax = nsΛ �a|É~ �, Kd (6) ª�(
½d¿�Ý hres = 0.29 µm (Xã 4(a) ¤«), d�
ß�¸°(/ ua|É~ �, Xã 4(b) ¤«.
�
w«ß�¸kb§Ý (^�p° δλ £ã) �
ß�¸ �Cz��¹, ·�,	�½eZ λmax

 ua|É~ �NC, |^ (6) ª�(½�A�
d¿�Ý hres = 0.18, 0.36, 0.39 µm (ã 4(a)), ¿�
Ñ
�A�ßLÇÌ�, Xã 4(b) ¤«, �
�
Bw«, z^��éuþ�^²£
 1 �ü .
ã 4(b) w«��½ß�¸Å�°( ua|É~
 ��, ß�¸��p° δλ ��, =ß�¸�kb.
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ã 3 (a)—(d) arg (r), |t| (¢�), |r| (J�), |t′| (:y�), Im (neff ), Re (neff ) 3ØÓÅ� λ �ê�, Ù¥À��(�ëê�ã 2
��

ã 4 (a) ýk�½�ß�¸Å� λmax éA�d¿�Ý hres

(�ØÓ��ê m); (b) ØÓ�d¿�Ý h éA�"?ß�Ì
T0 (λ)

�YM��¸ò�Ç ns UC�, ß�¸¤3
Å� λmax ���UC, ù�ÏLÿþ λmax �Cz
þ ∆λ, =�(½ ns �Czþ ∆ns, l��ò�
ÇDa�8�. ,Xþ©¤ã, d¿
��U�

é ns ����½ê��O, ù�ÒI�£�eã
¯K: � ns d�O
��ê� (1.332) Cz�Ù¦
ê��, ß�¸Å� λmax!�p° δλ!¸�ßL
Ç Tmax �XÛCz? ∆λ � ∆ns ´Ä÷vò�Ç
Da�¦��5'X?

�M��¸ò�Ç ns u)Cz ∆ns = ns−ns0

(� © � ns0 = 1.332), ù ¬ Ú å a | É ~   �
ß�¸¤3Å� λmax u)�A�UC, ∆λ =
λmax(ns) − λmax(ns0). ã 5(a) � Ñ 
 Ø Ó � M
� ò � Ç ns é A � ß L Ç Ì, Ù ¥ � 
 � ±
Ï Λ = 0.6 µm, d¿°Ý w = 0.05 µm, d¿�
Ý h = 0.29 µm ÷v (6) ª (�é ns0 = 1.332 �
O), �� ns u)Cz�, ß�¸Å�©ª ua|
É~ � (λmax = nsΛ), ùL² λmax Ú ns �3û
Ð��5'X, dd·����\�^�eDa(
¯Ýúª

S =
∆λ

∆ns
= Λ. (7)

ã 5(a) � L ², ns u ) C z � (=   l � O 

���ê� 1.332), ß�¸��p° δλ ÚßL
Ç ¸ � Tmax � u ) 
 � � � C z (= � ~ �
C ns0 = 1.332 éA��Oê�). ã 5(b) �Ñ

±Ï�ØÓê���ò�ÇDa�, ?�Ú�y
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 (7) ª��(5, Ù¥d¿°Ý w = 0.2Λ, d¿
�Ý h ÷v (6) ª (�é ns0 �O), ©O� 0.14 µm

(Λ = 0.5 µm), 0.37 µm (Λ = 1 µm) Ú 0.86 µm
(Λ = 2 µm).

ã 5 (a) M��¸ò�Ç ns  l�Oê� (ns0 = 1.332) �, d¿
� (�é ns0 �O) "?ß�Ì T0 (λ) �Cz�¹; (b) é
uØÓ�±Ï Λ, �O���ß�¸Å�£Äþ ∆λ �M�ò�Ç ns �Cz'X

4 Daì��O(J

4.1 


 ��� ±±± ÏÏÏ ééé ��� OOO ��� ��� ��� DDD aaa 555 UUU
���KKK���

�!�Ñ
�±Ï Λ é�O���ß�¸
� p ° δλ! ¸ � ß L Ç Tmax! ò � Ç ÿ þ Ø
(½Ý δns ��K�. Xã 6(a) ¤«, ß�¸�
�p° δλ ���X±Ï Λ �O�üN4~,
� Λ = 3 µm � δλ �� 0.01 nm þ?, Ù¥�M
��ò�Ç ns = 1.332, d¿°Ý�±Ï�'�
� w/Λ = 0.2, �Oß�¸¤3Å� ua|É~
 � (λmax = nsΛ), d¿�Ýd (6) ª(½. ã 6(b)
L², �X±Ï�O�, ß�¸� Tmax Åìü$.
ã 6(c1)—(c3) ©Ow«
n�±Ï (Λ = 0.5, 1,
2 µm) éA�ßLÇÌ.

(7) ªL², �O���Da(¯Ý S �u±
Ï Λ. u´�âc©J��ò�ÇÿþØ(½Ýú
ª δns = δλ/S, ���X±Ï�O�, ò�Çÿþ
Ø(½Ý δns Åì~� (ù´du δλ Åì~�, 
(¯Ý S ÅìO�), �±Ï Λ = 3 µm (w/Λ = 0.2)
�, δns �� 2×10−6 RIU.

4.2 ddd ¿¿¿ °°° ÝÝÝ ééé ��� OOO ��� ��� ��� DDD aaa 555 UUU
���KKK���

�!�Ñd¿°Ý w é�O���ß�¸
�p° δλ!¸�ßLÇ Tmax!ò�ÇÿþØ(
½Ý δns ��K�. Xã 7(a) ¤«, �M��ò�
Ç ns = 1.332, 
�±Ï Λ = 0.8 µm, �Oß�¸
¤3Å� ua|É~ � (λmax = nsΛ), d¿�
Ýd (6) ª(½. ���Xd¿°Ý w �O\, ß�
¸��p° δλ k´A��±ØC (w < 0.25 µm),
��×�~� (0.25 µm < w < 0.45 µm). ã 7(b)
L², ß�¸�¸� Tmax 3 w < 0.25 µm �Cz
é�, 3 0.25 µm < w < 0.45 µm �×�~�, 
� w UYO�� (w > 0.45 µm), Tmax ×�O�,
��ªCu 1. ã 7(c1)—(c4) �Ñ
eZd¿°
Ý (w = 0.1, 0.4, 0.45, 0.6 µm) éA�ßLÇÌ, w
«� w > 0.45 µm � (ã 7(c4)), ß�¸�/GÃ{
½Â�p°.

(7) ªL², �O���Da(¯Ý S �u±
Ï Λ, �d¿°Ý w Ã'. u´�d¿°ÝCz
�, �âò�ÇÿþØ(½Ýúª δns = δλ/S,
�� δns � δλ �Czª³��, � w = 0.4 µm
(Λ = 0.8 µm) �, δns �� 4×10−5 RIU.
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ã 6 (a), (b) �O���ß�¸�p° δλ Ú¸� Tmax �±Ï Λ �'X; (c1)—(c3) éuØÓ�±Ï (0.5, 1, 2 µm), �O��
�ß�Ì T0 (λ)

ã 7 (a), (b) �O���ß�¸�p° δλ!¸� Tmax �d¿°Ý w �'X�; (c1)—(c4) éuØÓ�d¿�Ý (w =

0.1, 0.4, 0.45, 0.6 µm), �O���"?ß�Ì T0 (λ)
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4.3 \\\������ééé���OOO���������DDDaaa555UUU���KKK���

c¡?Ø�Ñ´²¡Å�\�d¿
���
¹ (\�� θ = 0), �!?Ø²¡Å�\���/.
d�a|É~¤3Å� λR ÷v ns sin θ + qλRΛ =
±ns, Ù¥ q ��ê. �
�y�k"?ß�²
¡Å´DÂ?g, Ù¦pû�?gþ�Î²Å,
� q = −1, ±ns �KÒ, u´a|É~u)3Å
� λR = nsΛ(1 + sin θ)  �.

��\��/Ón, �\��/e, e�Od
¿
�¦�ß�¸°( ua|É~ �, K�±
¦�ß�¸���kb�G�. �OL§��\�
�/ (ã 4) aq, =ýk�½¸�Å� λmax  u
a|É~ � (λmax = λR), ,�|^ (6) ª(½�
A�d¿�Ý hres.

�éò�ÇDa�8�, ��\��/aq,
3�\��¹e, ·�Ó��	
éu��éYM
�ò�Ç ns ����½ê� (1.332) �O�d¿

�, � ns Cz�, a|É~ �ß�¸�Cz�¹.

(JL², � ns Cz�, ß�¸Å�©ª ua|
É~ �, = λmax = nsΛ(1 + sin θ), dd·���
�\��¹e�Da(¯Ýúª

S = (1 + sin θ)Λ. (8)

ã 8 �Ñ
\�� θ é�O���ß�¸�
p° δλ!¸�ßLÇ Tmax ��K�. ã 8(a) L
², �X\���O�, ß�¸��p° δλ k~
��O�, � θ = 50◦ �, δλ �� 0.01 nm, Ù¥
�M�ò�Ç ns = 1.332, d¿±Ï Λ = 0.8 µm,
d¿°Ý w = 0.2 µm, d¿�Ýd (6) ª(½.
ã 8(b) L²�X\��O�, ß�¸� Tmax k
~��O�. ã 8(c1)—(c4) ©O�Ñ
o�\�
� (θ = 15◦, 30◦, 60◦, 80◦) éA�ßLÇÌ. �
âò�ÇÿþØ(½Ýúª δns = δλ/S, ��
�X\��O�, δns k~��O�, � θ = 80◦

(Λ = 0.8 µm, w = 0.2 µm, h = 0.64 µm) �, δns �
� 1.5×10−5 RIU.

ã 8 (a), (b) �O���ß�¸�p° δλ Ú¸� Tmax �\�� θ Cz��; (c1)—(c4) éuØÓ�\�� θ (15◦, 30◦,
60◦, 80◦), �O���ß�Ì T0 (λ)

5 ( Ø

�©ïÄ
7ád¿
�1ÆÉ~ß�(

�3YM��¸¥�ò�ÇDa5U, æ^î�
�>^|�¥þ�{O�
d¿
��ßLÇ
Ì, ïá
 Fabry-Perot �)Û�., U
°(ýó
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�¥þ�{O��(J. |^T�., �Ñ¿)
º
�ß�¸Å� λmax °(/ ua|É~ 
� [λR = nsΛ(1 + sin θ)] �, ß�¸���kb�
G� (=ß�¸�p° δλ ��), éA�M�ò�Ç
ÿþØ(½Ý (δns = δλ/S) ����. Äu Fabry-
Perot �.�Ñ���^�, JÑ
�Od¿
�
�Ý¢y λmax = λR ��{. �éò�ÇDa�
8�, ÄkéuYM��¸ò�Ç ns �,��ê
� (�©� 1.332), �Od¿
�÷v λmax = λR,
,�UC ns �ê�, O�(JL², Cz�ß�¸
Å�E, ua|É~ �, dd�ÑDa(¯Ý

úª S = Λ(1 + sin θ). XÚ/�Ñ

�±Ï Λ!
d¿°Ý w!\�� θ �ëêé�O���Da
5U�K�. (JL², �X Λ �O�, ß�¸�
p° δλ!¸�ßLÇ Tmax!ò�ÇÿþØ(½
Ý δns þüN4~; O� w �, Tmax, δλ, δns þÅ
ì~�; �X θ �O�, δλ, Tmax, δns þk~��
O�. �O��� δλ �� 0.01 nm, éA� δns �
� 2×10−6 RIU. �©JÑ��O�{9�O(J
Ø=éu7ád¿
�ò�ÇDaäk��¿Â,
�éuÙ¦a.�7áæÅ�
�ò�ÇDa
(� (X7á�
� [7,13]) �äk/�¿Â.
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Design of extraordinary-optical-transimission
refractive-index sensor of subwavelength metallic

slit array based on a Fabry-Perot model∗
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Nankai University, Tianjin 300071, China )
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Abstract

The refractive index sensing properties of a period array of subwavelength metallic slits in water environment are investigated.

The transmission spectra of the slit array are calculated with a rigorous fully-vectorial method. A simple semi-analytical Fabry-Perot

model that can accurately reproduce the rigorous fully-vectorial data is built up. We find that the transmission peak becomes sharpest

as it is exactly located at the Rayleigh anomaly position, which is explained based on the resonance condition derived from the model.

The method to design the slit array to achieve this sharpest transmission peak is presented. The full width at half-maximum (δλ) of

the designed transmission peak can be as low as 0.01 nm, which corresponds to a refractive-index measurement uncertainty (δns) of

2×10−6 RIU. The influences of array period, slit width and incident angle on the designed sensitivity, δλ, δns and peak transmittance

of the sensor are systematically provided.

Keywords: refractive-index sensor, subwavelength metallic slit array, Fabry-Perot model, extraordinary optical
transmission
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